Expression of 11 beta-hydroxysteroid dehydrogenase isozymes and corticosteroid hormone receptors in primary cultures of human trophoblast and placental bed biopsies.
Interconversion of active and inactive glucocorticoids, e.g. cortisol (F) and cortisone (E) is catalysed by 11 beta-hydroxysteroid dehydrogenase (11 beta-HSD) which exists as two isoforms. We have used human placental bed biopsies and an in-vitro cytotrophoblast cell culture system to examine the expression and activity of the 11 beta-HSD isoforms along with that of the glucocorticoid and mineralocorticoid receptors (GR and MR). Immunohistochemistry localized 11 beta-HSD1 to decidualized stromal cells and 11 beta-HSD2 to villous cytotrophoblast, syncytiotrophoblasts and trophoblast cells invading the placental bed and maternal vasculature. In primary cultures of human cytotrophoblast, 11 beta-HSD2, GR and MR mRNA were expressed. Low levels of 11 beta-HSD1 mRNA were noted in these cultured cells, but could be explained on the basis of contaminating, vimentin-positive decidual stromal cells (< or =5%). Enzyme activity studies confirmed the presence of a high-affinity, NAD-dependent dehydrogenase activity (K(m) 137 nmol/l and V(max) 128 pmol E/h/mg protein), indicative of the 11 beta-HSD2 isoform. No reductase activity was observed. The presence of functional MR and GR was determined using Scatchard analyses of dexamethasone and aldosterone binding (MR K(d) 1.4 nmol/l B(max) 3.0; GR K(d) 6.6 nmol/l B(max) 16.2 fmol/ng protein). The expression of 11 beta-HSD1 in maternal decidua and 11 beta-HSD2 in adjacent trophoblast suggests an important role for glucocorticoids in determining trophoblast invasion. The presence of the MR within trophoblast indicates that some of the effects of cortisol could be MR- rather than GR-mediated.